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Automat ec^ DisPftnaincr fiY°«-°Tn 

This invention relates to automated dispensing 
systems particularly those suitable for dispensing 
pharmaceutical preparations. 

Automated pharmacies provide a fast, accurate and 
efficient way of storing and dispensing pharmaceutical 
preparations in settings such as hospitals which may be 
required to process many hundreds of prescription orders 
a day and hold a stock of thousands of different drugs 
in packaging having a wide variety of shapes and sizes. 

Automatic pharmacy systems such as those supplied 
by the Applicant can be loaded with any normal size of 
pharmaceutical pack. The details of the pack's contents 
are automatically entered into the system by scanning a 
bar code on the pack. A look-up table of pre-stored 
sizes is then used to establish the dimensions of the 
pack using the information from its bar code. Pack 
input modules which measure the pack being entered are 
also known. 

Once the size of the pack is established, the 
system calculates an optimum physical location for it on 
the shelves - i.e. a location which most precisely 
matches the dimensions of tlje pack. The location is 
then stored in a database together with the infoormation 
on the pack contents and the date of storage. 

When a particular drug is required, a request is 
made to the system which then determines the location of 
the pack with the earliest storage date matching the 
requirement. A robotic arm physically retrieves the 
pack and places it on a delivery chute. Independently, 
details about the drug and the patient for whom it is 
intended are sent to a printer to print a label. An 
operator then takes the pack from the chute and applies 
the label from the printer. 
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The Applicants have appreciated that whilst 
automated pharmacies dramatically improve speed and 
efficiency over a manual system and give a low error 
rate (e.g. typically i in 3,00,000), the human 
involvement in placing the labels on the packs 
inevitably leads to occasional mistakes which can 
increase the overall error rate to the order of i in 
5,000. Most commonly, human error occurs as a result of 
several packs being delivered over a short space of time 
and therefore several labels being printed and an 
accidental transposition of the labels and packs. 

It is an object of the present invention further to 
improve the accuracy achievable with such systems and 
when viewed from a first aspect the invention provides 
an automated pharmaceutical dispensing system comprising 
means for selecting and retrieving a pharmaceutical 
pack, said means being arranged to deliver said pack to 
a labelling station, wherein said labelling station 
comprises a label printer arranged to print a label 
comprising information specific to a patient for whom 
said pharmaceutical pack is intended, and means for 
applying said label to said pack; the system further 
comprising means for delivering said pack from the 
labelling station so as to be accessible to a user. 

Thus it will be seen by those skilled in the art 
that in accordance with the present invention an 
automated pharmacy system is provided in which patient 
specific labels may be applied to packs before they are 
delivered to an output such as a discharge chute. This 
eliminates the need for human intervention in taking a 
label from a printer and applying to the correct pack. 
Not only does this decrease the operator effort required 
and thus potentially the number of operators required 
for a pharmacy of given size, but it also eliminates a 
significant source of potential error in an automated 
pharmacy system. 

The production of a label with patient -specif ic 
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information and its application to the correct pack are 
made possible in accordance with the invention since the 
means for selecting and retrieving the pack; and the 
labelling station may be connected to a common control 
system to coordinate them. in other words the labelling 
station "knows" what pack it is applying a label to. 

When viewed from a second aspect therefore the 
invention provides a stock retrieval and labelling 
system comprising: means for retrieving an item of stock 
in accordance with an order therefor; means for printing 
a label for said item with information specific to said 
order; means for applying said label to said item; and 
control means in data commiinication with said stock 
retrieval means and said label applying means such that 
15 the control means is able to coordinate the retrieval of 
said item and application of the specific label thereto. 

It will be appreciated that for a system in 
accordance with the invention to be of maximum practical 
benefit, it must be able to handle a variety of 
20 different pack sizes. This could be achieved in a 

number of ways. For example, a label of minimal size 
may be used which will be small enough to be applied to 
all or a majority of packs. Packs for which such a 
label was not completely suitable could be left for an 
25 operator to label or could be partially labelled, 

leaving the operator to complete the application of the 
label, trim the label etc. m such arrangements some 
benefit over Icnown systems may be achieved even if the 
maximum potential of the invention is not realised. 
30 However, the Applicants have devised a further 

novel feature to address the issue outlined above. Thus 
in preferred embodiments the means for applying the 
label is adapted to alter the way in which the label is 
applied depending upon the dimensions of the pack. 
Again it will be appreciated that this is enabled by the 
overall structure of the system of the present invention 
which allows the labelling station to know which pack is 
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being labelled and thus in at least preferred 
embodiments, the dimensions of that pack. 

In the most convenient embodiments, the system is 
arranged such that the labelling station applies the 
5 label in an orientation relative to the pack which is 
dependent upon at least one dimension of the pack. 
Thus, for example and in the preferred embodiment, a 
label of common size is applied to all packs. For 
larger packs the label is simply applied flat onto the 

10 upper surface of the pack, but for smaller packs it is 
applied across the pack and folded over at the edges. 
It is therefore preferred that the label applicator is 
adapted to apply labels onto a pack in at least two 
discrete planes - e.g. both horizontally and vertically. 

15 Such an arrangement is both novel and inventive in 

its own right and thus when viewed from a further aspect 
the present invention provides a labelling apparatus 
comprising means for printing a label and means for 
applying said label to an object in at least two 

20 discrete planes. 

The selected orientation could be achieved by the 
means for delivering the pack to the labelling station 
doing so in the appropriate orientation, but preferably 
the labelling station is arranged to orient the pack and 

25 label applicator appropriately. This is particularly 
advantageous as it minimises the modification required 
compared to the design of existing automated pharmacy 
systems to implement the present invention. This has 
benefits both for newly commissioned systems in 

30 accordance with the invention and the upgrading of 

existing systems. The platform on which the pack to be 
labelled sits may be rotatable, but most preferably the 
label applicator is arranged to adjust its orientation. 

It may be appreciated that such a labelling station 

35 is novel and inventive in its own right and thus when 
viewed from a further aspect the invention provides a 
labelling station for applying a label to any of a 
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plurality of different packs comprising means for 
determining at least one dimension of a pack to be 
labelled and means for applying a label to a pack in an 
orientation dependent upon said determined dimension. 
5 It is preferred in accordance with this aspect of 

the invention that the label applicator is configured to 
be able to apply said label onto said pack in at least 
two discrete planes - e.g. both horizontally and 
vertically. 

10 As has been discussed hereinabove, the labelling 

station in accordance with the invention can be given 
information regarding the pack to which a label is to be 
applied, in particular its dimensions, and in some 
aspects/embodiments of the invention this may be used by 

15 the labelling station to determine how the label is to 
be applied - e.g. its orientation. Preferably however 
the processing of the dimensions is carried out remotely 
and the labelling station is adapted to receive an 
instruction as to how the label is to be applied. This 

20 allows for easy reconfiguration and allows the labelling 
station to be relatively "dumb". 

Furthermore, it is also preferred that the label 
applicator is arranged to apply the label at a 
predetermined position on the pack, the position being 

25 variable from one pack type to another. For example it 
may be desirable to place a label at differing positions 
on two packs to avoid obscuring important information 
which may be printed at different places on each pack. 
It also enables a manufacturer to specify where a label 

30 should be placed on its pack - e.g. so that its trade 
mark remains prominent. 

It will be appreciated that the considerations 
above are not necessarily size or shape dependent, but 
rather are dependent on the external pack design. Thus 

35 even for two packs which have exactly the same 

dimensions and contain exactly the same drug, their 
external design may be different - e.g. they may be made 
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by different manufacturers - and thus it is desirable to 
be able to place a label thereon at different locations. 

In preferred embodiments therefore, the system is 
arranged to pass information to the labelling sation to 
enable the label applicator to apply the label in the 
predetermined position. The information could be passed 
indirectly - e.g. as a manufacturer's code, pack type 
etc. which the labelling station uses to find the label 
position from a look up table. Preferably, however, 
label positioning information is passed directly to the 
labelling station or label applicator, e.g. in the form 
of a labelling instruction. 

The ability to determine the position of the label 
on the pack also enables multiple labels to be applied 
15 to a single pack which are offset from one another so 

that both or all are visible. Advantage could be taken 
of this, for example, by using a smaller size of 
standard label and simply using two if a large amount of 
matter is required to be printed on a particular pack. 
2° well as hardware modifications to prior art 

automated pharmacies, the present invention also 
encompasses novel and inventive software structures, and 
so when viewed from a further aspect, the invention 
provides a computer software product for enabling the 
25 automatic labelling of a pharmaceutical pack with 
patient-specific information, comprising means for 
processing a plurality of orders, each order comprising 
at least one piece of patient-specific information and a 
required drug, means for accessing a database referenced 
30 to said required drug for determining at least one 

dimension of a pack in which the drug is packaged, means 
for determining how to apply a label to said pack 
dependent on said pack dimension and means for giving 
instructions to a labelling station, said instructions 
35 including said patient-specific information and an 

instruction for determining how a label applicator is to 
apply a label to a pack. 
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Thus it may be seen that for each pack, a labelling 
station may be passed instructions which include both 
the patient-specific information to be printed on the 
label and instructions as to how the label should be 
applied. Preferably, the latter comprises a code for 
determining an orientation in which the label is to be 
applied. 

It will be appreciated that the software product 
may be executed across a plurality of hardware elements 
and/or logical modules. In a preferred embodiment for 
example the system on which the software operates 
comprises an existing pharmacy information technology 
(IT) system which e.g. holds a patient database and is 
used for generating a prescription request; a robot arm 
subsystem which includes an inventory database recording 
the position, size and entry date of each pharmaceutical 
pack as well as controlling movement of the robot arm; 
and a labelling subsystem which sits between these two 
aforementioned systems and controls the printing and 
application of labels. Thus it will be appreciated that 
no particular hardware or operating system structure 
should be inferred from the definition above of the 
novel software product in accordance with the invention 
and in particular it is not essential the software is 
executed on a single platform. 

When viewed from a further aspect the invention 
provides software for execution on a server or plurality 
of servers, comprising means for receiving an order, 
said order comprising at least one piece of patient - 
specific information and a required drug, means for 
interrogating a database referenced to said required 
drug and for receiving therefrom a determination 
relating to at least one dimension of a pack in which 
the drug is packaged, and means for giving instructions 
to a labelling station, said instructions including said 
patient -specific information and information or 
instructions based on said pack dimension determination 
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for determining how to apply a label to said pack. 

When viewed from a yet further aspect the invention 
provides a computer software product adapted, when run 
on suitable data processing means, to receive a message 
indicating delivery of a pack to be labelled to a 
labelling station and to transmit a message to said 
labelling station for applying a label to said pack such 
that said software is able to coordinate the delivery of 
said pack and the application of a particular label 
thereto . 

A preferred embodiment of the invention will now be 
described, by way of example only, with reference to the 
accompanying drawings in which: 

Figure 1 is a schematic representation of an 
automated pharmacy in accordance with the invention; 

Figure 2 is a system diagram showing the 
interactions of the various subsystems; 

Figure 3 is a partly schematic representation of a 
labelling station; 

Figure 4 is a side view of a label applicator; 

Figure 5 is a series of end views showing a label 
being applied to a relatively small pack; 

Figure 6 is a series of side views showing a label 
being applied to a relatively large pack; 

Figure 7a is a series of plan views of a pack with 
a label applied in various positions; and 

Figure 7b is a series of views similar to Figure 7a 
but with the label applied in a different orientation. 

Turning firstly to Figure 1, part of an automated 
pharmacy in accordance with the invention is shown. A 
storage area comprising a number of shelves 2 houses a 
stock of pharmaceutical packs (not shown) . The packs 
are not stored in any predetermined arrangement, but 
rather they are stored in the smallest available space 
into which they will fit, when they are loaded into the 
pharmacy. A robot arm 4 is used to take packs and place 
them onto the shelves 2 when they are entered into the 
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pharmacy and subsequently to retrieve them for 
dispensing. The robot arm 4 is controlled by a computer 
which holds an inventory database recording the location 
of each pack as well as its size and information 
identifying its contents. This allows the arm 4 to 
calculate and place each newly entered pack in the 
optimum location. 

At one end of the shelves 2 is a labelling station 
6 which will be described in greater detail hereinafter. 
Downstream of the labelling station 6 is a dispensing 
chute 8 from the end of which a pharmacy assistant may 
obtain the dispensed pack. 

The overall operation of the system will now be 
described with reference to Figure 2, which shows the 
15 various data subsystems of the pharmacy. The user 
interface to the system is provided by one or more 
personal computers (PCS) 10 which are linked to a server 
12. Each PC 10 has, in addition to the standard 
peripherals a backup label printer 14. 
20 The pharmacy server 12 is in data communication 

with a further PC interface 16 which in turn is in 
communication with the drug-picking robot 4 and the 
labelling station 6. 

In operation a user will enter a drug order into 
25 one of the client PCS 10, which will then be sent to the 
pharmacy server 12. The pharmacy server 12 may include 
a database for all patients and therefore permit 
verification of the name on the drug order against the 
database. It may also record the order. The user may 
30 create the drug order from scratch by entering all the 
required information such as the patient's name, the 
required drug, the required quantity etc., e.g. from a 
written prescription. Alternatively the user may be 
able to enter a reference to an order created elsewhere 
35 on a linked system. 

The pharmacy server composes a message which it 
transmits to the PC interface 16. The order message 
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includes the required drug form and amount, the 
patient's name, whether an inpatient or outpatient, the 
dose and any other information required for the label 
The PC interface 16 translates the received order 
message and extracts from it the information required by 
the robot 4 to retrieve an appropriate pack from the 
shelves. This information would normally comprise the 
drug form and amount. 

The robot 4 transmits a confirmatory reply to the 
PC interface 16 and begins to process the order by 
selecting from its database the longest- stored pack 
meeting the specified criteria to ensure strict stock 
rotation. In a possible alternative arrangement the 
robot 4 may transmit the confirmatory reply at this 
stage, i.e. once it has been verified that the required 
drug is in stock, generating an error message otherwise 
The selected record for the longest-stored suitable pack 
will include its location on the shelves and this is 
therefore used to direct the robot arm to the correct 
location to enable the pack to be retrieved and carried 
to the labelling station 6 where it is delivered. 

At the same time, once the PC interface 16 has 
received the confirmatory reply from the robot 4, it 
prepares a label printing instruction. The printing 
instruction is prepared first by selecting a suitable 
template from a pre-prepared library. The template is 
selected on the basis of certain fields from the order 
message received from the pharmacy server 12, for 
example, whether the drug is for an in-patient or an 
out-patient, the form of drug (e.g. tablets, liquid 
etc) . The printing instruction is completed with 
patient-specific information to appear on the label such 
as the patient's name; the name of the drug (to enable 
verification that the correct label has been applied) • 
the dose and length of course where appropriate; and Iny 
additional information required. 

The printing instruction may include instructions 
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for printing a bar code on the label. The bar code may 
encode some or all of the textual information printed on 
the label and/or may include additional information. 
Indeed it is even envisaged in some circumstances that 
only a bar code could be printed. 

Although a library of pre -prepared label templates 
is available, the PC interface also has the facility for 
the customisation of the templates or the creation of 
new ones. For example this would allow a hospital to 
add its own logo to all drugs dispensed. 

The printing instruction is then sent to the 
• labelling station where it is passed to the label 
printer and the label is printed. 

Once the drug-picking robot 4 has delivered the 
15 selected pack to the labelling station 6, it sends a 
message to the PC interface 16. Not only does this 
message notify the PC interface that the pack is ready 
to be labelled, but it includes the dimensions of the 
pack - i.e. the length, depth and width. The robot arm 
4 i-etrieves this information from its database along 
with the pack's location before it picks it from the 
shelf. This means that the IT system 12 does not need 
to know the size of the packet or even necessarily which 
manufacturer it is from - this is handled by the robot 
25 arm 4 and PC interface 16. 

The PC interface 16 uses the dimensions of the pack 
to determine how the label should be applied to it. 
Firstly, for example, the PC interface 16 determines 
whether the pack has at least its length and width both 
30 greater than 40 mm. If it does not it will instruct the 
labelling station to rotate the pack by 90° before 
applying the label. This will mean that the label will 
be applied across, rather than along the pack and will 
be folded down along the adjacent sides as will be 
35 described below with reference to Figure 5. The 

dimensions may also be used to determine where on the 
pack the label is applied as will be described below 
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with reference to Figures 7a and 7b. 

The PC interface then sends the application 
instructions to the label applicator at the labelling 
station 6. It will be appreciated that this ensures 
coordination between delivery of a pack to the labelling 
station and application of the correct individual label 
thereto . 

The labelling station 6 is shown in more detail in 
Figure 3. It comprises generally a label printer 18, a 
conveyor belt 20 and a label applicator 22 which is 
shown in more detail in Figure 4 . 

With reference to Figure 4, the applicator 22 
comprises a main shaft 24; a pair of lateral roller arms 
26 with rollers 28 at the respective distal ends 
15 thereof; and a label picking head 30. The main shaft 24 
may be translated in the lateral and vertical 
directions. It is also mounted so as to be rotatable 
about its axis through 90° and back. 

The roller arms 26 are mutually hingedly mounted to 
20 the main shaft 24 as to be able to swing out as shown by 
the dashed lines in Figure 4. The rollers 28 are 
mounted to the arms 26 so as to be able to rotate 
freely. The picking head 30 is able to slide vertically 
into and out of the main shaft 24. It is connected to a 
25 vacuum source to allow it to pick up and subsequently 
release a label through the selective application of 
vacuum pressure . 

In operation the label printer 18 first prints a 
label by passing a blank label from a reel- 32 under an 
ink jet print head 34, although any known type of label 
printer may be used. The printed label 36 is then 
presented at the edge of the printer. Next, as 
described earlier, the pharmaceutical pack 38 is 
delivered by the robot arm (not shown) onto the conveyor 
35 belt 20. 

Under instruction from the labelling instruction 
from the PC interface, the conveyor belt 20 moves the 
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pack 38 to the required position under the label 
applicator 22 to ensure that the label is applied at the 
desired point along the pack. The labelling instruction 
from the PC interface also causes the labelling 
applicator 22 to pick up the printed label 36 and 
transfer it to above the pack 38 at the desired point 
across the pack and, if necessary, the whole label 
applicator head rotates through 90°. 

The applicator 22 then applies the label 36 to the 
pack 38 as may be seen in Figures 5 and 6 . Figure 5 
shows the applicator after it has turned through 90° and 
the view in Figure 5 is thus perpendicular to the 
conveyor belt (the latter being omitted for clarity) and 
so the pack 38 is seen end-on. As may be seen, the 
applicator 22 and label 36 move downwardly until the 
self-adhesive underside of the label 36 is pressed 
against the top face of the pack to cause it to stick. 

The applicator's main shaft 24 and arms 26 then 
continue to move downwardly whilst the picking head 30 
20 telescopes into the main shaft 24. Since the message 
from the PC interface 16 to the label applicator 22 
contains the dimensions of the pack, it is not necessary 
for the applicator 22 to rely on resistance from the 
pack to telescope the picking head 3 0 into the main 
25 shaft 24; the height of the pack is known and so the 
telescoping may be initiated automatically at the 
appropriate position. 

As will be seen from the fourth and fifth images of 
Fig. 5, as the main shaft 24 continues to move 
30 downwardly, the arms 26 are pushed outwardly causing the 
rollers 28 to roll to and then over the edges of the 
pack 38. This presses the label 36 right across the 
width of the top face and against the sides of the pack 
so that the label ends up stuck over the top of the 
35 pack. This allows a standard sized label to be applied 
to the smaller pack shown in Figure 5. The last three 
views in Figure 5 show the retraction of the label 
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applicator 22. The vacuum is released between the 
penultimate and last views to allow the head 30 to be 
withdrawn completely. 

Figure 6 shows the application of a label 36 to a 
larger pack 38' which has both dimensions of the top 
face greater than 40 mm. It will be seen that operation 
of the applicator 22 is the same except that it is not 
rotated through 90° before being employed as was the 
case in the previous example. in this example the 
greater length of the pack 38- as compared to the width 
of the pack 38 in Figure 5 means that the rollers 28 
simply roll across the top face of the pack 38 to apply 
the label 36 to that face. 

In the case of the larger pack 38' the position of 
15 the label 36 on the front face of the pack may be 

determined. Figure 7a shows various possibilities which 
may be achieved by judicious positioning of the 
applicator 22 for lateral positioning and the conveyor 
belt 20 for longitudinal positioning. Figure 7b shows a 
further series of possibilities achievable by rotating 
the applicator through 90° before applying the label 36. 
Thus it will be appreciated that in some circumstances 
the applicator may be rotated through 90° even when a 
larger pack is being labelled. 
25 Returning to Fig. 4, once the pack 38 has been 

labelled, the conveyor 20 is re-energised to eject the 
pack 38 from the end thereof and into a chute 8 (see 
Fig. 1) . A user can then collect the labelled pack from 
the end of the chute. 
^° If an error is encountered during the above 

procedure or too many requests are received at once, the 
pack 38 will pass through the labelling station 6 
without being labelled. Alternatively the pack could be 
placed by the robot arm 4 onto the delivery chute 8 and 
35 thus bypass the labelling station 6. In either case the 
appropriate label printing instruction will be diverted 
to one of the external label printers 14. In other 
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words the known method of operation may be replicated. 
However, it will be appreciated that this will occur 
reasonably rarely and thus the likelihood of an error 
remains very low. 

5 Thus what is described above is a completely 

automated pharmacy in which no human intervention in 
labelling is required and thus in which extremely low 
error rates may be achieved. For example experiments 
indicate that an error rate of the order of one in 
10 twelve thousand is possible in accordance with the 
invention as compared to one in five thousand as is 
typical in known systems. 

Many variations and modification are possible 
within the scope of the invention. For example, only 
one robot arm and labelling station has been described 
although a plurality of either may be provided as 
required - each under control of the PC interface. 
Indeed with more than one robot arm for example, the 
advantage of the ability of the PC interface to 
coordinate the retrieval of drugs with application of 
the correct, patient-specific label their is realised to 
an even greater extent. 
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